Surface Tension Measurements in Microgravity
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The surface of aduid drg can be excited tperform oscillations due to pélary forces. Consgiently their
frequencies deend on the surface tension and this relation can be used for the measurement pbittaintoantity.

For pherical drps the fundamental fgeeng is given by Rayleigh's formulaw? = (32ty) / (3M) wherey is the
surface tension and M the mass of thepdrim the case ofduid metals, electrongmetic levitation is an eg@nt wey

to position and melt a dpof a fewgrams. Under terrestrial conditions, both tiravitational field and the
electromanetic levitation field deform the dptiet consideralyl and Raleigh's formula no loger holds. Instead, the
broken gmmetry leads to agittin g of the fundamental fogpeng, and the mgneticpressure exerted on the gi®
surface lead to a shift of the fueeng to higher values. Corrections to Weigh's formula have begwoposed and
verified experimentalj. However, the ultimatproof for the validiy of the corrections, and, eventyalfor the values
obtained for the surface tension, ar@egiments on pherical dr@s. The micrgravity environment offers the
possibility to perform such eperiments. The residugtavitational accelerations are of the order 2 d§) and the
required electromgnetic positioning fields are reducedytthe same amount. Therefore, these forces can bg safel
neglected, and Réeigh's formula can bepglied directy. Such egeriments have begerformed on board thep8ce
Shuttle in the TEMPUS fdit y during Spacelab missions IML-2 (1994) and MSL-1 (1997) on a numbeguaidi
metals and allgs. The frqueny spectra cleagt show a sigle peak which can be attributed to the fundamental
frequeng, and the derived surface tension values are in exceljee¢raent with data obtained gnound with
electromgnetic levitation, but onlif latter are corrected for the graetic field effect.



